Pathway of assimilate transfer between mesophyll cells and minor veins in leaves of Cucumis melo L.
Photoassimilating mature leaves of Cucumis melo exported carbon at a rate of 1.7 mg C·dm(-2)·h(-1). Radiolabeling with (14)C showed that stachyose and raffinose are the main carbohydrates translocated. Autoradiograms indicated that sieve elements of the abaxial phloem of minor veins are the sole conduits for carbon export from mature leaves and carbon import into immature leaflets. Sieve elements of the abaxial phloem are associated with intermediary cells which are intimately connected with the surrounding mesophyll cells by numerous plasmodesmata. Photoassimilate, labeled with (14)C, was released into the leaf apoplast and could be trapped in a buffer solution circulating over the abraded adaxial epidermis. Carbon efflux was 1% of the carbon-export rate. A comparable distribution of (14)C among the sugars, amino acids and organic acids, recovered from the free space and from leaf extracts, was recorded. The composition of released (14)C-labeled carbohydrates in the free space resembled the pattern of photoassimilate, but differed clearly from the translocate. Release of organic compounds into the leaf apoplast was stimulated by chelating agents like Na-ATP, ethylenediaminetetraacetic acid and ethylene glycol-bis(β-aminoethyl ether)-N,N,N',N'-tetraacetic acid; a correlation between carbon efflux into the apoplast and carbon export from the leaf was not detected. It is suggested that the release of organic compounds into the leaf apoplast of Cucumis melo is the consequence of a general leakage from mesophyll and vascular parenchyma cells. A selective release of transport oligosaccharides was not observed. The experimental results presented here do not preclude a symplastic transfer of assimilates in mature leaves.